A considerable amount of research has been reported on the effects of mechanical stimulation to mechanoreceptors. However, because of the difficulty of stimulating the node or the internodal part of nerve fiber, the literature dealing with the analysis of the mechanisms of mechanical stimulation of the nerve fiber is few.
In this figure, Record A was obtained by an electrical stimulus as the control.
By a subthreshold mechanical stimulation was obtained Record B, in which visible damped vibrations followed the mechanical shock artefact.
Record C shows the response to the weakest effective mechanical stimulus. represented as percentages of the threshold intensity.
In these results, the response times were about 3 msec including the conduction time from the stimulated point to the node N1, and in the case of mechanical stimulation the response times were always smaller than those of the rheobasic electrical stimulation. When a stronger stimulation (140% of threshold) was used, the difference of the response times was only 0.6msec.
Effects of mechanical pressure on the excitability of the nerve. The effects of mechanical pressure applied to the nerve trunk were examined duration curve under mechanical conditioning (dotted line) and similar curves measured under the normal and catelectrotonic conditions of varying intensity. In the case of the mechanical pressure the threshold and the rheobase decreased by 23% and 11% respectively of the normal values.
This increase in the excitability of the nerve was equal to that seen in the catelectrotonus of 20-40mV. FIG. 8 is a diagramm to illustrate the transiently increased excitability existing in the neighborhood of the portion mechanically conditioned with a brief (3msec) shock of subthreshold intensity.
As the test shock an electrical pulse of 0.2msec duration was used as described by KATZ (1939) .
The required sizes of test shocks to bring excitation to threshold level after the conditioning shocks, were determined at various intervals, and plotted as ordinates in percentages of the normal threshold.
According to this result 11% decrease of threshold of the test shocks was shown at the interval ranges from 12.4 to 4.5msec, and the decreases of the thresholds were 21% and 31% for the intervals of 1.0and 0.1msec respectively. Therefore, a possibility exists that with stronger stimuli, the excitation by mechanical stimulation may last much longer.
Because of this prolonged increase in the excitability, it is not surprising that the repetitive excitations were produced as shown in FIG. 4 by a single mechanical shock.
The following concept has been put forward by HAYASHI (1956): Flowing out of electric current at the node of Ranvier brings some changes which release some chemical substance;
the excitation by mechanical stimulation might be produced by separation of a certain chemical substance, Excitin. It was suggested by him that the latency would be longer in the case of mechanical stimulation than in the case of electrical stimulation, due to the long liberation time of the chemical substance.
In our results, however, no remarkable difference of the latency was found between mechanical and electrical stimulations, the former giving always an intermediate value between those of short electrical pulses and the rheobasic stimulating currents.
SUMMARY
by recording propagated action currents from a single nerve fiber.
2.
In the case of single brief mechanical shocks, the nerve fiber responded to them in the ratio of 1 : 1. A single strong shock produced invariably, repetitive excitation.
3.
The response time of the mechanical stimulation was found to lie between those of short electrical pulse and of rheobasic stimulating current.
4.
The effect of mechanical pressure on the nerve fiber was identified with the action of catelectrotonus. The pressure on the nerve fiber produced an increase in excitability, and the increased excitability in the portion stimulated with a brief mechanical subthreshold shock lasted about 15msec.
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